Neurogenic and endothelial nitric oxide regulates blood circulation in lingual and other oral tissues.
Blood flow in oral tissues, including the tongue, salivary glands, gingiva, dental pulp, and lip, plays an important role in modulating the complex oral functions involved in food intake. Oral tissue circulation is regulated by nitric oxide (NO) synthesized by neuronal NO synthase mainly present in parasympathetic vasodilator neurons and also by endothelial NO sythase. Electrical stimulation of parasympathetic nerves causes vasodilatation and blood flow increase in the tongue, submandibular gland, and lip in various mammals in vitro and in vivo. Lingual arteries isolated from Japanese monkeys respond to perivascular nerve stimulation by electrical pulses and nicotine with relaxations that are mediated via neurogenic NO. There is evidence supporting the hypothesis that the superior salivatory nucleus delivers central information through the geniculate ganglion and greater petrosal nerve to the pterygopalatine ganglion, which sends off impulses through nitrergic nerves to oral tissues. Endothelial NO also plays an important role in improving oral blood circulation not only in resting conditions but also under conditions activated by chemical and physical stimuli in the tongue, submandibular and parotid glands, dental pulp/gingiva, and cheek pouch. Maintenance of health in oral circulation by minimizing factors responsible for impairment of endothelial and neurogenic NO bioavailability would be important for the prophylaxis of life-style related diseases.